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(54) OPERABILITY EVALUATION DEVICE 

(57) Abstract: 

PURPOSE: To constitute an operability evaluation device 
provided with improved characteristics capable of 
evaluating operability by solving a problem that a trial 
piece is to be prepared so as to evaluate the 
operability of a product, preparing only a shape model 
and virtually performing an operation relating to the 
operability evaluation device used in product design. 

CONSTITUTION: An object 2 on a display means 8 for 
which buttons are arranged by using a function setting 
means 5 is moved with a position input means 2 for 
second object of the object 2 in the shape of the object 
2. Button operations or the like are virtually performed 
to the object 2 with a position input means 1 of a first 
object fitted to the finger, states corresponding to the 
operations are displayed at the display means 8 and the 
state change of the respective objects is stored in a 
state change storage means 15. Thus, the operation 
performed once is utilized and the operability is 
efficiently evaluated. 
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(54) OPERABILITY EVALUATION DEVICE 

(57)Abstract: 

PURPOSE: To constitute an operability evaluation 
device provided with improved characteristics capable of 
evaluating operability by solving a problem that a trial 
piece is to be prepared so as to evaluate the operability 
of a product, preparing only a shape model and virtually 
performing an operation relating to the operability 
evaluation device used in product design. 
CONSTITUTION: An object 2 on a display means 8 for 
which buttons are arranged by using a function setting 
means 5 is moved with a position input means 2 for 
second object of the object 2 in the shape of the object 
2. Button operations or the like are virtually performed to 
the object 2 with a position input means 1 of a first object 
fitted to the finger, states corresponding to the 

operations are displayed at the display means 8 and the state change of the respective 
objects is stored in a state change storage means 15. Thus, the operation performed once is 
utilized and the operability is efficiently evaluated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the operability evaluation equipment which displays the solid figure showing an objective 
virtual condition on a screen 1st location input means to input the location in the three-dimension space 
of the 1st body, The 1st location and configuration description means which creates the solid figure data 
which the 1st body corresponding to this location expresses, 2nd location input means to input the 
location in the three-dimension space of the 2nd body, The 2nd location and configuration description 
means which creates the solid figure data which the 2nd body corresponding to this location expresses, 
When a detection means to detect interference with a functional setting means to set up the functional 
condition of the solid figure which the 2nd body expresses, and the solid figure which said 1st body 
expresses and the solid figure which the 2nd body expresses, and this detection means detect said 
interference, Operability evaluation equipment characterized by having a change-of-state storage means 
to memorize the change of state of the solid figure data in an operating state edit means to perform 
control for displaying the functional condition of the solid figure which said 2nd body expresses, the 1st 
location and configuration description means, and the 2nd location and configuration description means. 

[Claim 2] In the operability evaluation equipment which displays the solid figure showing an objective 
virtual condition on a screen 1st location input means to input the location in the three-dimension space 
of the 1st body, The 1st location and configuration description means which creates the solid figure data 
which the 1st body corresponding to this location expresses, 2nd location input means to input the 
location in the three-dimension space of the 2nd body, The 2nd location and configuration description 
means which creates the solid figure data which the 2nd body corresponding to this location expresses, 
When a detection means to detect interference with a functional setting means to set up the functional 
condition of the solid figure which the 2nd body expresses, and the solid figure which said 1st body 
expresses and the solid figure which the 2nd body expresses, and this detection means detect said 
interference, Operability evaluation equipment characterized by having an operating state edit means to 
perform control for displaying the functional condition of the solid figure which said 2nd body 
expresses, and a tactile-sense generation means to generate tactile feeling based on the detection result 
detected by the detection means. 

[Claim 3] In the operability evaluation equipment which displays the solid figure showing an objective 
virtual condition on a screen 1st location input means to input the location in the three-dimension space 
of the 1st body, The 1st location and configuration description means which creates the solid figure data 
which the 1st body corresponding to this location expresses, 2nd location input means to input the 
location in the three-dimension space of the 2nd body, The 2nd location and configuration description 
means which creates the solid figure data which the 2nd body corresponding to this location expresses, 
When a detection means to detect interference with a functional setting means to set up the functional 
condition of the solid figure which the 2nd body expresses, and the solid figure which said 1st body 
expresses and the solid figure which the 2nd body expresses, and this detection means detect said 
interference, An operating state edit means to perform control for displaying the functional condition of 
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the solid figure which said 2nd body expresses, Operability evaluation equipment characterized by 
having the zooming means which carries out enlarging or contracting of one solid figure data even if 
there is little solid figure data which the 1st body expresses, or solid figure data which the 2nd body 
expresses either. 

[Claim 4] Operability evaluation equipment given in either of claim 1 to claims 3 characterized by 
establishing a control signal generating means to generate a control signal according to the functional 
condition of the solid figure which the 2nd body expresses, and generating a control signal from said 
control signal generating means under control of an operating state edit means. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention enables evaluation of the operability of goods by displaying 
virtually the situation when operating the control unit of goods especially about the evaluation 
equipment which displays the configuration of goods on a screen virtually, in order to evaluate about the 
design and function of goods in phases, such as a goods design and a prototype. 
[0002] 

[Description of the Prior Art] Correcting to a better form is performed widely, displaying the 
configuration of goods on a screen using the CAD system by the computer, and adding evaluation on the 
occasion of the design of goods etc., in recent years. By especially using 3D-Graphics recently, the 
appearance of the goods to create can be displayed in three dimensions, and the configuration can be 
enough examined in the phase before the prototype of goods through such a display. 
[0003] This conventional CAD system is equipped with the input means 151, such as a keyboard and a 
mouse, a configuration storing means 152 to by_which the graphic data showing the appearance of 
goods are memorized, the configuration and the location description means 153 change those graphic 
data according to the input location of the input means 151, and a display means 154 display the 
appearance configuration of goods on a screen based on the changed coordinate data as shown in 
drawing 15 . 

[0004] The configuration and the location description means 153 of this equipment will perform 
conversion (a parallel displacement and rotation) to the graphic data read from the configuration storing 
means 152 according to input data, if the data input of the "sense" and the "location" is carried out from 
the input means 151. And the changed data are supplied to the display means 154, and the display means 
154 displays the appearance of goods based on the given graphic data. 

[0005] Therefore, if a user moves the input means 151, according to the motion, the body on the display 

means 154 will change a location and the sense, and it will enable a user to check an objective 

appearance from the direction of arbitration through actuation of the input means 151. 

[0006] The perspective view shows the situation when checking the appearance of goods to drawing 16 

using the conventional CAD system. 

[0007] 

[Problem(s) to be Solved by the Invention] However, it is only the appearance of goods which can be 
checked in the phase of a design, and it cannot make it display about the condition when operating the 
condition that goods are functioning, and actuating parts with conventional equipment. Therefore, since 
not only a design but a prototype must be redone when a problem is in operability as a result of this 
prototype although goods must actually be made as an experiment in order to evaluate the operability of 
goods, also in time, it will be forced economical very big futility. 

[0008] This invention aims at offering the operability evaluation equipment by which the feeling of use 
and operability of goods can be evaluated, without solving such a conventional trouble and making the 
prototype of goods. 
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[0009] 

[Means for Solving the Problem] Then, it sets to the operability evaluation equipment which displays 
the solid figure showing an objective virtual condition on a screen in this invention. 1st location input 
means to input the location in the three-dimension space of the 1st body, The 1st location and 
configuration description means which creates the solid figure data which the 1st body corresponding to 
this location expresses, 2nd location input means to input the location in the three-dimension space of 
the 2nd body, The 2nd location and configuration description means which creates the solid figure data 
which the 2nd body corresponding to this location expresses, When a detection means to detect 
interference with a functional setting means to set up a condition when the solid figure which the 2nd 
body expresses is functioning, and the solid figure which said 1st body expresses and the solid figure 
which the 2nd body expresses, and a detection means detect interference, It has composition equipped 
with a change-of-state storage means to memorize the change in an operating state edit means to 
perform control for displaying the functional condition of the solid figure which the 2nd body expresses, 
the 1st location and configuration description means, and the 2nd location and configuration description 
means. 

[0010] Moreover, it has composition equipped with a tactile-sense generation means to generate tactile 
feeling based on the detection result detected by detection means to detect interference with the solid 
figure which the 1st body expresses, and the solid figure which the 2nd body expresses. 
[001 1] Furthermore, even if there is little solid figure data which the 1st body expresses, or solid figure 
data which the 2nd body expresses either, it has composition equipped with the zooming means which 
carries out zooming of one solid figure data. 

[0012] Moreover, in addition to the above-mentioned means, a control signal generating means to 
generate a control signal according to the functional condition of the solid figure which the 2nd body 
expresses is established, and it constitutes so that a control signal may be generated from this control 
signal generating means under control of an operating state edit means. 
[0013] 

[Function] Therefore, if the 1st body is contacted on the 2nd body, while the condition that the solid 
figure which the 2nd body expresses was operated will be displayed on a screen Since the change of 
state of each body is memorized, a user feels the feel when contacting the 1st body and 2nd body, and he 
can also perform correction of actuation, and reevaluation, without repeating the actuation which it not 
only can check the virtual condition at that time by looking in the pictures, but performed it once. 
[0014] Moreover, evaluation of the operability based more on reality is attained by experiencing in false 
the feeling which touched the hand with the tactile-sense generation means. 

[0015] Moreover, evaluation of the operability which assumed various users with the zooming means is 
attained. 

[0016] Furthermore, if the 1st body is contacted on the 2nd body, a control signal will be outputted and 

the same actuation as the actuation which actually breaks out then will occur. Therefore, a user can 

evaluate goods by the condition of actually having been based. 

[0017] 

[Example] 

(Example 1) The operability evaluation equipment in the 1st example of this invention For example, as 
shown in drawing 5 (a), a user equips the digiti manus with a location input means 1 1 to measure the 
three-dimension location, if the ******** goods model 23 (a location input means to measure a three- 
dimension location is embedded also to this model 23) is taken in its hand for the appearance of the 
goods which it is going to manufacture and the installation schedule part of the control unit of goods is 
operated in simulation with a finger As shown in drawing 5 (b), a virtual situation as if it was operating 
the control unit in actual goods with the finger can be displayed on a screen. 

[0018] A location input means 1 to measure the three-dimension location of the 1st body equivalent to a 
finger as this operability evaluation equipment is shown in drawing 1 , A location input means 2 to input 
the three-dimension location of the 2nd body which is equivalent to the ******** model 23 in the 
appearance of goods, The location and a configuration description means 3 to create the graphic data 
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showing the appearance configuration of the 1st body, The location and a configuration description 
means 4 to create the graphic data showing the appearance configuration of the 2nd body, A functional 
setting means 5 to set up the design location of the operating part installed in the 2nd body, the motion 
accompanying actuation, etc., It has a display means 8 to display a contact condition detection means 6 
to detect the actuating parts of a schedule which check the contact situation of the 1st body and the 2nd 
body, and are installed in a contact location, an operating state edit means 7 to control the display 
showing the operating state of actuating parts, and the 1st body and the 2nd body. 
[0019] As shown in drawing 2 (a), the location input means 1 of the 1st body is the magnetic sensor 12 
which fixed to the applied part 1 1 to a finger, and measures the present location and present sense in 
three-dimension space by [ of x of the field generated from the magnetic generator 10 used as the criteria 
of location detection, y, and the direction of z / each ] carrying out intensity detection. 
[0020] Moreover, the 2nd body measures the present location and present sense on which it is the 
******** mo del 23 about the appearance of goods, and the magnetic field strength which a magnetic 
sensor 24 is embedded to the interior of a model 23 as the location input means 2, and is generated from 
the magnetic generator 10 is detected, and the model 23 is put, as shown in drawing 2 (b). 
[0021] Drawing 3 is the explanatory view of a magnetic sensor. In drawing 3 , 31 is a magnetic field 
generating coil, 32 is a receiver coil, and it consists of three coils which went direct, respectively. A 
magnetic field is generated sequentially from three dispatch coils of 31. If a receiver coil like 32 is 
placed into this magnetic field, a current will occur in each of a receiver coil and the three-dimension- 
location of a receiver coil 32 will be detected from the magnitude of this current. The dispatch coil 31 is 
in the interior of the magnetic generator 10, and a receiver coil 32 is in the interior of sensors 12 and 24. 
[0022] When an operator operates goods in simulation, as shown in drawing 4 (a), the applied part 1 1 to 
which the magnetic sensor was fixed is inserted in a finger, and the model 23 with which the magnetic 
sensor was embedded is held by hand. If it carries out like this, a finger, and the location and sense of a 
model 23 will be measured by sensors 12 and 24, and measurement data will be sent to the location and 
the configuration description means 3 of the 1st body, and the location and configuration description 
means 4 of the 2nd body. 

[0023] The location and the configuration description means 3 and 4 of the 1st body and the 2nd body 
hold the coordinate data (initial value) of the top-most vertices of the field which constitutes the 
appearance configuration of each body as graphic data. 

[0024] Moreover, the functional setting means 5 holds the data about a configuration when the location 
of the number of actuating parts, such as the data about the function set up by the operator, i.e., a manual 
operation button, and a slider, the field of the goods which arrange actuating parts, the configuration of 
actuating parts, and the actuating parts on a goods side, and actuating parts are functioning etc., and 
supplies these data to the location and the configuration description means 4 of the 2nd body. 
[0025] If measurement data is inputted from the 1st body location input means 1, the location and the 
configuration description means 3 of the 1st body will perform parallel translation according to the 
location and sense of the 1st body which were measured, and rotational data processing to the graphic 
data currently held, and will send the data after processing to the display means 8. 
[0026] Moreover, the location and the configuration description means 4 of the 2nd body set the data 
inputted from the graphic data currently held and the functional setting means 5, and constitutes the 
graphic data of the goods with which actuating parts have been arranged, and these graphic data are 
received. Data processing according to the observation data inputted from the location input means 2 of 
the 2nd body is performed, and the graphic data showing the condition that actuating parts are not 
functioning among the data after processing are first sent to the display means 8. 
[0027] Therefore, the simulation finger corresponding to the 1st body and the goods corresponding to 
the 2nd body with which actuating parts were installed are displayed, and as shown in drawing 4 (b), 
these displays will move a screen top to the display screen like it, if a user moves a finger or moves a 
model. 

[0028] In addition, by drawing 4 , remote control of a videocassette recorder is taken up for an example, 
and signs that the carbon button with the various functions specified to the remote control on a screen 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/2 1/04 



Page 4 of 6 



(the 2nd body) with the functional setting means 5 is arranged are shown. 

[0029] The carbon button on this remote control can be operated with the 1st body. When performing 
this, as shown in drawing 5 (a), the surface carbon button installation predetermined position of the 
model 23 of the 2nd body is pushed with the finger equipped with the location input means 1 (1 1) so 
that the 1st body may lap with the carbon button on the 2nd body on a display screen. 
[0030] At this time, the contact condition detection means 6 investigates the carbon button which detects 
the location where the distance of the field in the graphic data of the 1st body and the field in the graphic 
data of the 2nd body is calculated, and that distance becomes 0, and with which a field laps as an 
interference location, and is located in an interference location, and tells the operating state edit means 7. 

[003 1] Drawing 6 is drawing having shown the actuation which detects an interference location. In case 
interference of two bodies is checked, a body is disassembled into a field and the existence of 
interference is checked for every field. By drawing 6 , 61 shows a body 1, 62 shows the body 2, and all 
are constituted from a rectangular parallelepiped by six fields. First, as shown in drawing 6 , it is 
confirmed whether all the fields that constitute one and the body 1 of the field which constitutes a body 
2 overlap. If whether it is which field overlap, it will be considered that two bodies are those in which it 
has interfered. 

[0032] If it does not overlap, the check same about the next field of a body 2 is carried out. Thus, if none 
of the fields of a body 2 and all the fields of a body 1 overlaps, it shall not have interfered in two bodies. 

[0033] An operating-state edit means 7 to by_which such an interference check received the information 
on a carbon button are located in an interference location orders sending out of the image data which 
displays the actuation condition of the corresponding carbon button to the location and the configuration 
description means 4 of the 2nd body, and the location and the configuration description means 4 of the 
2nd body sends out the image data which shows the condition that the operated carbon button was 
depressed to a display means 8. 

[0034] Consequently, as shown in drawing 5 (b), the situation that the false finger is depressing the 
carbon button of remote control is displayed on the screen of the display means 8. 
[0035] In addition, the actuation condition of actuating parts can carry out highlighting of the 
corresponding actuating parts in a color brighter than other components, or can also express the 
explanatory note explaining actuation by making it appear in a screen. 

[0036] By such display, a user can check which carbon button of remote control he has pushed. 
[0037] They can be immediately changed by performing such actuation, and changing description of the 
actuating parts given to the functional setting means 5, when it is judged that a location, a configuration, 
etc. of a carbon button which have been arranged on the 2nd body are unsuitable. An operator can 
change a location, a configuration, etc. of a carbon button any number of times until the operability to 
which can be convinced is acquired. 

[0038] Moreover, as long as the 1st body is a member which causes a new motion of the member of 
another side in the condition of having contacted, it may be objects other than a finger. 
[0039] (Example 2) The operability evaluation equipment of the 2nd example is constituted so that the 
actuation accompanying actuation may actually occur, while an actuation condition is displayed on a 
screen, when the operating part of goods is operated virtually. 

[0040] This equipment is equipped with a control signal generating means 9 to generate the control 
signal according to the class of depressed actuating parts, and the equipment 13 started by this control 
signal as shown in drawing 7 . When the goods which it is going to manufacture are remote control of 
video, the video equipment operated with remote control is prepared for this equipment 13. Other 
configurations do not have the equipment ( drawing 1 ) of the 1st example, and a change. 
[0041] Moreover, as shown in drawing 8 , it is also possible to use the communication link information 
generating means 14 which replaced with the control signal generating means 9, and equipped the 
function of a control signal generating means with communication facility. 

[0042] The method of actuation of an operator is the same as the case of the 1st example. If the carbon 
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button installation predetermined position of the front face of the remote control model 23 is pushed 
with the finger equipped with the location input means 1 The carbon button of the schedule arranged in 
the location where the contact condition detection means 6 was pushed is investigated, and it tells the 
operating state edit means 7. The operating state edit means 7 While ordering it sending out of the image 
data which displays the actuation condition of the corresponding carbon button to the location and the 
configuration description means 4 of the 2nd body, it orders so that a control signal when the 
corresponding carbon button is pushed to the control signal generating means 9 (communication link 
information generating means 14) may be generated. 

[0043] When the pushed carbon button is for example, a play carbon button, the signal which starts a 
play from the control signal generating means 9 (communication link information generating means 14) 
is outputted, and video equipment 13 starts play actuation according to it. 

[0044] Thus, with this equipment, actuation by that button grabbing is reproduced at the same time that 
condition is displayed on a screen, when the carbon button of goods is operated virtually. Therefore, an 
operator can realize the situation when operating a carbon button, can be based on the actual condition 
and can perform evaluation of goods. 

[0045] (Example 3) The operability evaluation equipment of the 3rd example is constituted so that 
change of the location and configuration of the 1st body and the 2nd body may be memorized. 
[0046] As this equipment is shown in drawing 9 , a change-of-state storage means 15 to memorize 
change of each body is connected to the location and the shape memory means 3 of the 1st body, and the 
location and shape memory means 4 of the 2nd body. Change of the condition of a body 1 and a body 2 
is memorized for every fixed time interval and interference generating by the change-of-state storage 
means 15. Other configurations do not have the equipment ( drawing 1 ) of the 1st example, and a 
change. 

[0047] Migration of a body is memorized in the data format shown in drawing 10 (a) by the change-of- 
state storage means 15. Drawing 10 (b) is the explanatory view showing objective positional 
information. The location of the vector in three-dimension space is given with the sense (alpha, beta, 
gamma) of the vector indicated to be the location (x y, z) of the origin 101 of a vector by 102 as shown 
in drawing 10 (b). As the location of a body 1 is shown in drawing 10 (c), it is expressed with the vector 
fixed to the body 1, and the origin 103 of a vector and the sense 104 of a vector express the location of a 
body 1 . If a body 1 moves like drawing 10 (c), the vector fixed to the body 1 will also move. Using the 
sense of this vector, as shown in drawing 10 (a), migration of a body 1 and a body 2 is memorized. 
[0048] The method of actuation of an operator is the same as the case of the 1st example, and the data of 
the location and configuration description means of the 1st body and the data of the location and 
configuration description means of the 2nd body are memorized for ** by the change-of-state storage 
means 15 for every fixed time amount. Moreover, the contact condition detection means 6 issues the 
command which should memorize a condition for the change-of-state storage means 15 when 
interference of a body 1 and a body 2 is detected, and the change-of-state storage means 15 memorizes 
the condition at the time. 

[0049] In the phase which a series of actuation ended, an operator can display on the direct presentation 
means 8 the data memorized by the change-of-state storage means 15 through each location and 
configuration description means. Therefore, an operator can reevaluate actuation, looking at the 
actuation that any number of times are the same without repeating the actuation performed once, after a 
series of actuation finishes. 

[0050] Moreover, the correction of efficient actuation which utilized the actuation performed once is 
attained by correcting the data which responded to ** and were memorized by the change-of-state 
storage means 15. 

[0051] (Example 4) The operability evaluation equipment of the 4th example is constituted so that the 
feeling which touched actuating parts by hand based on the signal from the contact condition detection 
means 6 may be reproduced in false. 

[0052] This equipment is equipped with a tactile-sense generation means 16 to operate based on the 
signal from the contact condition detection means 6 as shown in drawing 1 1 . Other configurations do 
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not have the equipment ( drawing 1 ) of the 1st example, and a change. 

[0053] The tactile-sense generation means 16 has the tubing 121 containing air, as shown in drawing 12 
(c), and if a signal is interlocked with from the contact condition detection means 6 and air is sent, when 
air goes into the room into which air goes like 122 and a curtain 123 swells, the feeling which pushed 
and touched the finger can be acquired. It is the perspective drawing where drawing 12 (a) saw a body 1 
and the perspective drawing of the tactile-sense generation means 16, and drawing 12 (b) saw the body 1 
from one at hand. 

[0054] Thus, by experiencing in false the feeling which touched the hand with the tactile-sense 

generation means 16, evaluation of the operability based more on reality is attained. 

[0055] (Example 5) Even if there is little solid figure data which the 1st body expresses, or solid figure 

data which the 2nd body expresses either, the operability evaluation equipment of the 5th example is 

constituted so that enlarging or contracting of one solid figure data can be carried out. 

[0056] This equipment has the composition equipped with the 2nd zooming means 18 which carries out 

the zooming processing of the solid figure data which the 2nd body stored in the 1st zooming means 17 

which carries out zooming processing of the solid figure data which the 1st body stored in the location 

and the configuration description means 3 of the 1st body as shown in drawing 13 expresses, and the 

location and the configuration description means 4 of the 2nd body expresses. Other configurations do 

not have the equipment ( drawing 1 ) of the 1st example, and a change. 

[0057] Drawing 14 is the object in which work of the enlarging-or-contracting means 17 and 18 was 
shown. If a body 1 is inserted in a finger like drawing 14 (a) and it is operated with a body 2, in the 
display means means 8, an image like drawing 14 (b) at first will appear. A body 1 is expanded with the 
1st enlarging-or-contracting means to simulate actuation of a person to a slight degree with a large hand. 
Then, an image like drawing 14 (c) can be obtained by motion of the same hand. 
[0058] This actuation is attained without being restricted to the magnitude of the actual remote control 
model 23 by establishing two zooming means, the 1st and the 2nd. That is, only with the 2nd zooming 
means, although restricted by the magnitude of an actual remote control model, the minimum of an 
interference location establishes the 1st zooming means, and a setup of an interference location of it is 
attained, without carrying out the magnitude limit of the actual remote control model by carrying out 
zooming of the 1st body. Thus, changing the magnitude of a hand, and the magnitude of a remote 
control model virtually, an interference location is set up freely and the test of operability is attained. 
[0059] In addition, although the body 1 was expressed as a hand in this example, it is in ** that the same 
effectiveness is acquired even with the same expression as other examples. 
[0060] 

[Effect of the Invention] After it can confirm the feel and operability when operating the control unit to 
coincidence and further a series of actuation finishes with it, checking the condition that the control unit 
of the goods which it is going to develop with the operability evaluation equipment of this invention like 
[ it is ****** and ] was operated, by the three-dimension image from explanation of the above example, 
the actuation performed once can be utilized and efficient actuation can be evaluated. 
[0061] Moreover, evaluation of the operability based more on reality is attained by experiencing in false 
the feeling which touched the hand with the tactile-sense generation means. 

[0062] Moreover, evaluation of the operability which assumed various users with the zooming means is 
attained. 

[0063] Moreover, since the simulation of the actuation when operating a control unit can be based and 
carried out to the actual condition, evaluation of exact operability operability is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention enables evaluation of the operability of goods by displaying 
virtually the situation when operating the control unit of goods especially about the evaluation 
equipment which displays the configuration of goods on a screen virtually, in order to evaluate about the 
design and function of goods in phases, such as a goods design and a prototype. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] After it can confirm the feel and operability when operating the control unit to 
coincidence and further a series of actuation finishes with it, checking the condition that the control unit 
of the goods which it is going to develop with the operability evaluation equipment of this invention like 
[it is ****** and ] was operated, by the three-dimension image from explanation of the above example, 
the actuation performed once can be utilized and efficient actuation can be evaluated. 
[0061] Moreover, evaluation of the operability based more on reality is attained by experiencing in false 
the feeling which touched the hand with the tactile-sense generation means. 

[0062] Moreover, evaluation of the operability which assumed various users with the zooming means is 
attained. 

[0063] Moreover, since the simulation of the actuation when operating a control unit can be based and 
carried out to the actual condition, evaluation of exact operability operability is attained. 
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PRIOR ART 



[Description of the Prior Art] Correcting to a better form is performed widely, displaying the 
configuration of goods on a screen using the CAD system by the computer, and adding evaluation on the 
occasion of the design of goods etc., in recent years. By especially using 3D-Graphics recently, the 
appearance of the goods to create can be displayed in three dimensions, and the configuration can be 
enough examined in the phase before the prototype of goods through such a display. 
[0003] This conventional CAD system is equipped with the input means 151, such as a keyboard and a 
mouse, a configuration storing means 152 to by_which the graphic data showing the appearance of 
goods are memorized, the configuration and the location description means 153 change those graphic 
data according to the input location of the input means 151, and a display means 154 display the 
appearance configuration of goods on a screen based on the changed coordinate data as shown in 
drawing 15 . 

[0004] The configuration and the location description means 153 of this equipment will perform 
conversion (a parallel displacement and rotation) to the graphic data read from the configuration storing 
means 152 according to input data, if the data input of the "sense" and the "location" is carried out from 
the input means 151. And the changed data are supplied to the display means 154, and the display means 
154 displays the appearance of goods based on the given graphic data. 

[0005] Therefore, if a user moves the input means 151, according to the motion, the body on the display 
means 154 will change a location and the sense, and it will enable a user to check an objective 
appearance from the direction of arbitration through actuation of the input means 151. 
[0006] The perspective view shows the situation when checking the appearance of goods to drawing 16 
using the conventional CAD system. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it is only the appearance of goods which can be 
checked in the phase of a design, and it cannot make it display about the condition when operating the 
condition that goods are functioning, and actuating parts with conventional equipment. Therefore, since 
not only a design but a prototype must be redone when a problem is in operability as a result of this 
prototype although goods must actually be made as an experiment in order to evaluate the operability of 
goods, also in time, it will be forced economical very big futility. 

[0008] This invention aims at offering the operability evaluation equipment by which the feeling of use 
and operability of goods can be evaluated, without solving such a conventional trouble and making the 
prototype of goods. 
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OPERATION 



[Function] Therefore, it is while the condition that the solid figure which the 2nd body expresses was 
operated will be displayed on a screen if the 1st body is contacted on the 2nd body, Since the change of 
state of each body is memorized, a user feels the feel when contacting the 1st body and 2nd body, and he 
can also perform correction of actuation, and reevaluation, without repeating the actuation which it not 
only can check the virtual condition at that time by looking in the pictures, but performed it once. 
[0014] Moreover, evaluation of the operability based more on reality is attained by experiencing in false 
the feeling which touched the hand with the tactile-sense generation means. 

[0015] Moreover, evaluation of the operability which assumed various users with the zooming means is 
attained. 

[0016] Furthermore, if the 1st body is contacted on the 2nd body, a control signal will be outputted and 
the same actuation as the actuation which actually breaks out then will occur. Therefore, a user can 
evaluate goods by the condition of actually having been based. 
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EXAMPLE 



[Example] 

(Example 1) The operability evaluation equipment in the 1st example of this invention For example, as 
shown in drawing 5 (a), a user equips the digiti manus with a location input means 1 1 to measure the 
three-dimension location, if the ******** goods model 23 (a location input means to measure a three- 
dimension location is embedded also to this model 23) is taken in its hand for the appearance of the 
goods which it is going to manufacture and the installation schedule part of the control unit of goods is 
operated in simulation with a finger As shown in drawing 5 (b), a virtual situation as if it was operating 
the control unit in actual goods with the finger can be displayed on a screen. 

[0018] A location input means 1 to measure the three-dimension location of the 1st body equivalent to a 
finger as this operability evaluation equipment is shown in drawing 1 , A location input means 2 to input 
the three-dimension location of the 2nd body which is equivalent to the ******** model 23 in the 
appearance of goods, The location and a configuration description means 3 to create the graphic data 
showing the appearance configuration of the 1st body, The location and a configuration description 
means 4 to create the graphic data showing the appearance configuration of the 2nd body, A functional 
setting means 5 to set up the design location of the operating part installed in the 2nd body, the motion 
accompanying actuation, etc., It has a display means 8 to display a contact condition detection means 6 
to detect the actuating parts of a schedule which check the contact situation of the 1st body and the 2nd 
body, and are installed in a contact location, an operating state edit means 7 to control the display 
showing the operating state of actuating parts, and the 1st body and the 2nd body. 
[0019] As shown in drawing 2 (a), the location input means 1 of the 1st body is the magnetic sensor 12 
which fixed to the applied part 1 1 to a finger, and measures the present location and present sense in 
three-dimension space by [ of x of the field generated from the magnetic generator 10 used as the criteria 
of location detection, y, and the direction of z / each ] carrying out intensity detection. 
[0020] Moreover, the 2nd body measures the present location and present sense on which it is the 
******** model 23 about the appearance of goods, and the magnetic field strength which a magnetic 
sensor 24 is embedded to the interior of a model 23 as the location input means 2, and is generated from 
the magnetic generator 10 is detected, and the model 23 is put, as shown in drawing 2 (b). 
[0021] Drawing 3 is the explanatory view of a magnetic sensor. In drawing 3 , 31 is a magnetic field 
generating coil, 32 is a receiver coil, and it consists of three coils which went direct, respectively. A 
magnetic field is generated sequentially from three dispatch coils of 31. If a receiver coil like 32 is 
placed into this magnetic field, a current will occur in each of a receiver coil and the three-dimension- 
location of a receiver coil 32 will be detected from the magnitude of this current. The dispatch coil 31 is 
in the interior of the magnetic generator 10, and a receiver coil 32 is in the interior of sensors 12 and 24. 
[0022] When an operator operates goods in simulation, as shown in drawing 4 (a), the applied part 1 1 to 
which the magnetic sensor was fixed is inserted in a finger, and the model 23 with which the magnetic 
sensor was embedded is held by hand. If it carries out like this, a finger, and the location and sense of a 
model 23 will be measured by sensors 12 and 24, and measurement data will be sent to the location and 
the configuration description means 3 of the 1st body, and the location and configuration description 
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means 4 of the 2nd body. 

[0023] The location and the configuration description means 3 and 4 of the 1st body and the 2nd body 
hold the coordinate data (initial value) of the top-most vertices of the field which constitutes the 
appearance configuration of each body as graphic data. 

[0024] Moreover, the functional setting means 5 holds the data about a configuration when the location 
of the number of actuating parts, such as the data about the function set up by the operator, i.e., a manual 
operation button, and a slider, the field of the goods which arrange actuating parts, the configuration of 
actuating parts, and the actuating parts on a goods side, and actuating parts are functioning etc., and 
supplies these data to the location and the configuration description means 4 of the 2nd body. 
[0025] If measurement data is inputted from the 1st body location input means 1, the location and the 
configuration description means 3 of the 1st body will perform parallel translation according to the 
location and sense of the 1st body which were measured, and rotational data processing to the graphic 
data currently held, and will send the data after processing to the display means 8. 
[0026] Moreover, the location and the configuration description means 4 of the 2nd body set the data 
inputted from the graphic data currently held and the functional setting means 5, and constitutes the 
graphic data of the goods with which actuating parts have been arranged, and these graphic data are 
received. Data processing according to the observation data inputted from the location input means 2 of 
the 2nd body is performed, and the graphic data showing the condition that actuating parts are not 
functioning among the data after processing are first sent to the display means 8. 
[0027] Therefore, the simulation finger corresponding to the 1st body and the goods corresponding to 
the 2nd body with which actuating parts were installed are displayed, and as shown in drawing 4 (b), 
these displays will move a screen top to the display screen like it, if a user moves a finger or moves a 
model. 

[0028] In addition, by drawing 4 , remote control of a videocassette recorder is taken up for an example, 
and signs that the carbon button with the various functions specified to the remote control on a screen 
(the 2nd body) with the functional setting means 5 is arranged are shown. 

[0029] The carbon button on this remote control can be operated with the 1st body. When performing 
this, as shown in drawing 5 (a), the surface carbon button installation predetermined position of the 
model 23 of the 2nd body is pushed with the finger equipped with the location input means 1 (1 1) so 
that the 1st body may lap with the carbon button on the 2nd body on a display screen. 
[0030] At this time, the contact condition detection means 6 investigates the carbon button which detects 
the location where the distance of the field in the graphic data of the 1st body and the field in the graphic 
data of the 2nd body is calculated, and that distance becomes 0, and with which a field laps as an 
interference location, and is located in an interference location, and tells the operating state edit means 7. 

[0031] Drawing 6 is drawing having shown the actuation which detects an interference location. In case 
interference of two bodies is checked, a body is disassembled into a field and the existence of 
interference is checked for every field. By drawing 6 , 61 shows a body 1, 62 shows the body 2, and all 
are constituted from a rectangular parallelepiped by six fields. First, as shown in drawing 6 , it is 
confirmed whether all the fields that constitute one and the body 1 of the field which constitutes a body 
2 overlap. If whether it is which field overlap, it will be considered that two bodies are those in which it 
has interfered. 

[0032] If it does not overlap, the check same about the next field of a body 2 is carried out. Thus, if none 
of the fields of a body 2 and all the fields of a body 1 overlaps, it shall not have interfered in two bodies. 

[0033] An operating-state edit means 7 to by_which such an interference check received the information 
on a carbon button are located in an interference location orders sending out of the image data which 
displays the actuation condition of the corresponding carbon button to the location and the configuration 
description means 4 of the 2nd body, and the location and the configuration description means 4 of the 
2nd body sends out the image data which shows the condition that the operated carbon button was 
depressed to a display means 8. 
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[0034] Consequently, as shown in drawing 5 (b), the situation that the false finger is depressing the 
carbon button of remote control is displayed on the screen of the display means 8. 
[0035] In addition, the actuation condition of actuating parts can carry out highlighting of the 
corresponding actuating parts in a color brighter than other components, or can also express the 
explanatory note explaining actuation by making it appear in a screen. 

[0036] By such display, a user can check which carbon button of remote control he has pushed. 
[0037] They can be immediately changed by performing such actuation, and changing description of the 
actuating parts given to the functional setting means 5, when it is judged that a location, a configuration, 
etc. of a carbon button which have been arranged on the 2nd body are unsuitable. An operator can 
change a location, a configuration, etc. of a carbon button any number of times until the operability to 
which can be convinced is acquired. 

[0038] Moreover, as long as the 1st body is a member which causes a new motion of the member of 
another side in the condition of having contacted, it may be objects other than a finger. 
[0039] (Example 2) The operability evaluation equipment of the 2nd example is constituted so that the 
actuation accompanying actuation may actually occur, while an actuation condition is displayed on a 
screen, when the operating part of goods is operated virtually. 

[0040] This equipment is equipped with a control signal generating means 9 to generate the control 
signal according to the class of depressed actuating parts, and the equipment 13 started by this control 
signal as shown in drawing 7 . When the goods which it is going to manufacture are remote control of 
video, the video equipment operated with remote control is prepared for this equipment 13. Other 
configurations do not have the equipment ( drawing 1 ) of the 1st example, and a change. 
[0041] Moreover, as shown in drawing 8 , it is also possible to use the communication link information 
generating means 14 which replaced with the control signal generating means 9, and equipped the 
function of a control signal generating means with communication facility. 

[0042] The method of actuation of an operator is the same as the case of the 1st example. If the carbon 
button installation predetermined position of the front face of the remote control model 23 is pushed 
with the finger equipped with the location input means 1 The carbon button of the schedule arranged in 
the location where the contact condition detection means 6 was pushed is investigated, and it tells the 
operating state edit means 7. The operating state edit means 7 While ordering it sending out of the image 
data which displays the actuation condition of the corresponding carbon button to the location and the 
configuration description means 4 of the 2nd body, it orders so that a control signal when the 
corresponding carbon button is pushed to the control signal generating means 9 (communication link 
information generating means 14) may be generated. 

[0043] When the pushed carbon button is for example, a play carbon button, the signal which starts a 
play from the control signal generating means 9 (communication link information generating means 14) 
is outputted, and video equipment 13 starts play actuation according to it. 

[0044] Thus, with this equipment, actuation by that button grabbing is reproduced at the same time that 
condition is displayed on a screen, when the carbon button of goods is operated virtually. Therefore, an 
operator can realize the situation when operating a carbon button, can be based on the actual condition 
and can perform evaluation of goods. 

[0045] (Example 3) The operability evaluation equipment of the 3rd example is constituted so that 
change of the location and configuration of the 1st body and the 2nd body may be memorized. 
[0046] As this equipment is shown in drawing 9 , a change-of-state storage means 15 to memorize 
change of each body is connected to the location and the shape memory means 3 of the 1st body, and the 
location and shape memory means 4 of the 2nd body. Change of the condition of a body 1 and a body 2 
is memorized for every fixed time interval and interference generating by the change-of-state storage 
means 15. Other configurations do not have the equipment ( drawing 1 ) of the 1st example, and a 
change. 

[0047] Migration of a body is memorized in the data format shown in drawing 10 (a) by the change-of- 
state storage means 15. Drawing 10 (b) is the explanatory view showing objective positional 
information. The location of the vector in three-dimension space is given with the sense (alpha, beta, 
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gamma) of the vector indicated to be the location (x y, z) of the origin 101 of a vector by 102 as shown 
in drawing 10 (b). As the location of a body 1 is shown in drawing 10 (c), it is expressed with the vector 
fixed to the body 1, and the origin 103 of a vector and the sense 104 of a vector express the location of a 
body 1. If a body 1 moves like drawing 10 (c), the vector fixed to the body 1 will also move. Using the 
sense of this vector, as shown in drawing 10 (a), migration of a body 1 and a body 2 is memorized. 
[0048] The method of actuation of an operator is the same as the case of the 1st example, and the data of 
the location and configuration description means of the 1st body and the data of the location and 
configuration description means of the 2nd body are memorized for ** by the change-of-state storage 
means 15 for every fixed time amount. Moreover, the contact condition detection means 6 issues the 
command which should memorize a condition for the change-of-state storage means 15 when 
interference of a body 1 and a body 2 is detected, and the change-of-state storage means 15 memorizes 
the condition at the time. 

[0049] In the phase which a series of actuation ended, an operator can display on the direct presentation 
means 8 the data memorized by the change-of-state storage means 15 through each location and 
configuration description means. Therefore, an operator can reevaluate actuation, looking at the 
actuation that any number of times are the same without repeating the actuation performed once, after a 
series of actuation finishes. 

[0050] Moreover, the correction of efficient actuation which utilized the actuation performed once is 
attained by correcting the data which responded to ** and were memorized by the change-of-state 
storage means 15. 

[0051] (Example 4) The operability evaluation equipment of the 4th example is constituted so that the 
feeling which touched actuating parts by hand based on the signal from the contact condition detection 
means 6 may be reproduced in false. 

[0052] This equipment is equipped with a tactile-sense generation means 16 to operate based on the 
signal from the contact condition detection means 6 as shown in drawing 1 1 . Other configurations do 
not have the equipment ( drawing 1 ) of the 1st example, and a change. 

[0053] The tactile-sense generation means 16 has the tubing 121 containing air, as shown in drawing 12 
(c), and if a signal is interlocked with from the contact condition detection means 6 and air is sent, when 
air goes into the room into which air goes like 122 and a curtain 123 swells, the feeling which pushed 
and touched the finger can be acquired. It is the perspective drawing where drawing 12 (a) saw a body 1 
and the perspective drawing of the tactile-sense generation means 16, and drawing 12 (b) saw the body 1 
from one at hand. 

[0054] Thus, by experiencing in false the feeling which touched the hand with the tactile-sense 

generation means 16, evaluation of the operability based more on reality is attained. 

[0055] (Example 5) Even if there is little solid figure data which the 1st body expresses, or solid figure 

data which the 2nd body expresses either, the operability evaluation equipment of the 5th example is 

constituted so that enlarging or contracting of one solid figure data can be carried out. 

[0056] This equipment has the composition equipped with the 2nd zooming means 18 which carries out 

the zooming processing of the solid figure data which the 2nd body stored in the 1st zooming means 17 

which carries out zooming processing of the solid figure data which the 1st body stored in the location 

and the configuration description means 3 of the 1st body as shown in drawing 13 expresses, and the 

location and the configuration description means 4 of the 2nd body expresses. Other configurations do 

not have the equipment ( drawing 1 ) of the 1st example, and a change. 

[0057] Drawing 14 is the object in which work of the enlarging-or-contracting means 17 and 18 was 
shown. If a body 1 is inserted in a finger like drawing 14 (a) and it is operated with a body 2, in the 
display means means 8, an image like drawing 14 (b) at first will appear. A body 1 is expanded with the 
1st enlarging-or-contracting means to simulate actuation of a person to a slight degree with a large hand. 
Then, an image like drawing 14 (c) can be obtained by motion of the same hand. 
[0058] This actuation is attained without being restricted to the magnitude of the actual remote control 
model 23 by establishing two zooming means, the 1st and the 2nd. That is, only with the 2nd zooming 
means, although restricted by the magnitude of an actual remote control model, the minimum of an 
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interference location establishes the 1st zooming means, and a setup of an interference location of it is 
attained, without carrying out the magnitude limit of the actual remote control model by carrying out 
zooming of the 1st body. Thus, changing the magnitude of a hand, and the magnitude of a remote 
control model virtually, an interference location is set up freely and the test of operability is attained. 
[0059] In addition, although the body 1 was expressed as a hand in this example, it is in ** that the same 
effectiveness is acquired even with the same expression as other examples. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the operability evaluation equipment in 
the 1st example of this invention 

[Drawing 2] The 1st explanatory view of the location input means in the operability evaluation 
equipment of an example 

[Drawing 3] The 2nd explanatory view of the location input means in the operability evaluation 
equipment of an example 

[Drawing 4] The goods operating instructions and the display screen Fig. in equipment of an example 
[Drawing 5] Actuation and a screen Fig. in case the equipment of an example estimates the operability 
of goods 

[Drawing 6] The explanatory view of the contact condition detection means 6 in an example 

[Drawing 7] The 1st block diagram showing the configuration of the operability evaluation equipment in 

the 2nd example of this invention 

[Drawing 8] The 2nd block diagram showing the configuration of the operability evaluation equipment 
in the 2nd example of this invention 

[Drawing 9] The block diagram showing the configuration of the operability evaluation equipment in 
the 3rd example of this invention 

[Drawing 10] The explanatory view of the change-of-state storage means 15 in the 3rd example of 
operation 

[Drawing 11] The block diagram showing the configuration of the operability evaluation equipment in 
the 4th example of this invention 

[Drawing 12] The conceptual diagram showing the configuration of the tactile-sense generation means 
16 in the 4th example 

[Drawing 13] The block diagram showing the configuration of the operability evaluation equipment in 
the 5th example of this invention 

[Drawing 14] The goods operating instructions and the display screen Fig. 5 in an example 
[Drawing 15] The block diagram showing the conventional CAD structure of a system 
[Drawing 16] The external view of the conventional system 
[Description of Notations] 

1 Location Input Means of 1st Body 

2 Location Input Means of 2nd Body 

3 Location and Configuration Description Means of 1st Body 

4 Location and Configuration Description Means of 2nd Body 

5 Functional Setting Means 

6 Contact Condition Detection Means 

7 Operating State Edit Means 

8 Display Means 

9 Control Signal Generating Means 
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10 Magnetic Generator 

1 1 Applied Part 

12 Sensor 

13 Video Equipment 

14 Communication Link Information Generating Means 

15 Change-of-State Storage Means 

16 Tactile-Sense Generation Means 

17 1st Zooming Means 

18 2nd Zooming Means 

31 Dispatch Coil 

32 Receiver Coil 
23 Model 

61 Body 1 

62 Body 2 

151 Input Means 

152 Configuration Storing Means 

153 Configuration and Location Description Means 

154 Display Means 
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DRAWINGS 



[Drawing 1] 
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[Drawing 12] 
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